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Monitoring Data 
Figure 1 shows the pH of the Drainage Tunnel, which may have related to the large 
fluctuations of the Zinc concentrations noted. However when flow and zinc concentrations 
are evaluated , it appears as if the pH is not related to the Zn fluctuations The flow of the 
drainage tunnel appears to increase slightly in 1999 ( Figure 2). As a consequence it is 
possible, that the annual total load of zinc has increased entering the Orientals ( Figure 3). 
In Figure 4 the pH for the OWP is given since the system is connected. The seasonal 
fluctuations in pH seem to be only evident with the highest pH depression since 1995 in 
spring. This is likely due to the Valley seeps, but can not be confirmed at present ( Figure 
4). The zinc concentrations since 1995 appear to be on a steady increase during 1999, in 
comparison the to previous years ( Figure 5). For the OEP, both parameters pH ( Figure 
6) and zinc concentrations ( Figure 7) suggest, that generally, the pH remains similar to 
those ranges in the precious years, but the zinc concentrations are widely fluctuating, 
covering concentration ranges never experienced before. 
In Figure 8 the flows leaving the OEP are also experiencing higher fluctuations than noted 
since 1995 in 1999. This of course is reflected in the average loadings , which are given in 
Figure 9. The causes of these fluctuations are not yet clarified, but in part follow the trend 
noted in the previous year, where statistical analysis was carried out on the long term 
trends. 
The polishing ponds are summarized for pH and Zn concentrations in Figure 10 and 1 I. 
The pH behavior of the system does not change. The polishing pond 13 seems to perform 
better than polishing pond 17, compared to the final effluent, and also compared to the 
OEP weir concentrations of zinc. Overall, when loads of zinc are considered, the 
performance of the pools is decreasing, although the summer reductions are still 
noticeable. Calculating in the same fashion as in previous years, the amount of Zinc 
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removal in the ponds, the % removed appears to be similar than in the previous years 
In Table 1 the seasonal differences between the OEP weir and the flows leaving both 
polishing pond 13 and 17 are summarized. G. Neary indicated that 1999 was a particularly 
dry year, hence the differences between inflow and outflow of the system are reduced as 
compared to the previous years. 
It may well be worse to compare the system performance to the rain events, which may 
affect more than previously anticipated the zinc dissolution in the system. 
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rable 1: AVERAGE FLOWS 1994-1999 (in Us) 
OEP Weir PP13 PP17 Final Effl. PP13+PP17 Difference 
FinEfl-OEP 
1994 
Overall 15.24 8.63 17.95 26.58 
Jan-Apr 15.05 1.58 - 
May-Sep 13.31 6.53 - 
Ott-Dee 17.74 14.84 17.95 - 32.80 
1995 
Overall 18.68 9.26 12.91 21.91 22.17 3.23 
Jan-Apr 18.31 8.26 10.91 19.20 19.18 0.89 
May-Sep 18.12 9.39 12.88 20.24 22.27 2.12 
Ott-Dee 19.59 9.78 14.10 25.16 23.88 5.57 
1996 
Overall 19.66 8.18 13.91 21.16 22.09 1.50 
Jan-Apr 22.39 8.31 15.55 22.91 23.86 0.52 
May-Sep 18.67 7.60 13.09 20.22 20.69 1.55 
Ott-Dee 16.37 9.51 11.92 20.49 21.44 4.12 
1997 
Overall 15.39 9.53 11.52 21.05 21.05 5.66 
Jan-Apr 15.29 10.08 10.56 20.64 20.64 5.35 
May-Sep 17.27 10.09 11.83 21.92 21.92 4.65 
Ott-Dee 15.71 6.94 12.62 19.56 19.56 3.85 
1998 
Overall 18.01 11.33 12.90 24.11 24.23 6.10 
Jan-Apr 16.67 9.40 15.49 24.89 24.89 8.23 
May-Sep 16.80 11.76 11.67 23.43 23.43 6.62 
Ott-Dee 21.07 13.09 11.51 24.15 24.60 3.08 
1999 
Overall 21.55 11.64 11.99 23.63 23.63 2.08 
Jan-Apr 22.30 11.88 13.04 24.92 24.92 2.62 
May-Sep 21.39 10.79 11.48 22.27 22.27 0.88 
Ott-Dee 20.82 12.83 11.78 24.60 24.60 3.79 
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Sedimentation Rates 
The data of the sedimentation rates are presented for the overall system in Table 1 and 
the elemental summary is given in Table 2, using last years elemental composition. The 
sedimentation rates appear to have stabilized around 40 tonnes of sediment per year for 
the OEP and about 7 to 8 tonnes per year, leaving the years 1995 to 1997 as unusual high 
years for the OWP. The unusual high sedimentation rates in the Owp at 7 m depth was 
likely related to changes in the thermocline, as the surface sedimentation rates remained 
the same in 1999. Without Fe concentrations in the water, a mass balance of the iron 
cycling can not be obtained. 
Table 1: Sedimentation Rate Data and Calculations for OEP and OWP, 1990 to 1999. 
Table 2: Estimated Sedimentation of Elements in OWP and OEP, 1990 to 1999. 
(pro-rated yearly sedimentation rates used) 
OEP (all trap samples) OWP (7 m trap samples) OEP OWP 
[m Fe1 L‘V [PI LW WI WI [PI zn Fe Al P Zil Fe Al P 
t.yf kg.f’ kg.t’ k9.C’ kg.tf’ t.y-’ kg.t-’ kg.t-’ kg .f’ kgf kg.y.’ kg.y-’ kg.y-’ kg.y-’ kg.y-’ kg.y-’ kg.y-’ kg. y-’ 
1990 15 27 316 18 0.85 408 4,722 262 13 
,991 55.50 23 338 IO 0.46 1,300 18,753 575 25 
,992 126 23 338 10 0.46 2,942 42,439 1,302 57 
1993 67 20 360 3.2 0.06 1.304 24,006 212 4.0 
1994 56 10.7 165 4.5 0.06 8.2 12 220 9.7 0.39 600 9,245 252 3.5 96 1,793 79 3.1 
,995 41 22 399 1.3 0.06 23 6.2 156 3.8 0.39 912 16,261 54 2.5 142 3,596 a0 8.9 
1996 43 19 446 2.2 0.06 50 2.4 77 14 0.39 805 19,233 94 2.8 120 3,847 706 19 
1997 42 16 396 4.0 0.23 23 3.6 55 20 0.46 660 16,558 169 9.8 83 I ,285 462 11 
,998 32 20 383 2.1 0.12 9.2 17 371 7.9 0.19 644 12,222 67 3.0 156 3,420 73 1.8 
1998 to Aug 3 3.9 66 1,453 31 0.8 
1998 After Aug 3 5.3 90 1,967 42 1.0 
,999 PR 40 7.2 810 15,372 85 4.8 122 2.670 57 1.4 
T-.-I .- n_._ . CA7 11)1 l”d 179 21 “r-2 077 17 15 nn‘v 
Values in italics based on averages of estimates in previous and fo//owing years. 
* Assay Data for sedimentation trap samples only available for pre-August 3, 1998 period 
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Fig. 1: Estimated Annual Sedimentation Rates in OEP 
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1. 0 PHITO application for Mucky Ditch tailings stabilization 
To address the stabilization oftailings acid generation, experiments were carried out in the 
laboratory to determine the most appropriate mixtures of material ( Lime, phosphate rock 
and wood-sludge). PHITO ( Heterotroph Inhibition of Tailings Oxidation), relies on this a 
combination of organic matter (microbial oxygen consumption), phosphate ( neutralization 
and iron precipitation). The organic matter provides substrate for roots and heterotrophic 
bacteria to consume oxygen in the root zone and the phosphate rock provides both 
neutralization for the tailings and phosphate to precipitate with oxidized iron. 
A progress report was issued on the application ratios. It was concluded that a ratio of 1: 
10 phosphate rock to tailings with a pre-application of lime was suitable and sludge could 
be used as available, since it showed good fertilizer value and microbial activity. 
Unfortunately laboratory experiment was not completed and hence the recommendations 
on the ratios were not available, prior to G. Neary set up of the field mixtures. Ratios of 
phosphate rock alone with tailings were given over the phone. The results of the field 
experiment are given below. 
2.0 Methodology for Field Phosphate-Tailing Experiment 
The phosphate rock/ tailing mixtures were set in the Old Tailings Spill, on June 25’h, 1999 
and retrieved on July !?’ for 10 days exposure. The mixtures were contained in plastic 
buckets which were buried in weathered tailings area of the Mucky ditch , and filled to the 
rim with the tops open and bottom cut out. 
Seven mixtures of tailings and phosphate rock were buried in the Mucky ditch tailings 
area. Four samples from the set up were then send to Boojum for analysis of pore water 
chemistry. The remaining three mixtures have been left in place in the tailings and can be 
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retrieved later. 
The description of those four mixtures were as follows: 
Sample # PO,:Tailing 
1 I:4 
4 I:4 
5 I:8 
6 I:6 
PO, 
Long Harbor - Mar./89 
Long Harbor - Mar./99 
Long Harbor - Mar./99 
Long Harbor - Mar./99 
Two samples were obtained as control samples (control # 1 and # 2), collected on July 
15”‘, 1999 and arrived at Boojum on July 1 91h, 1999. Control # 1 was collected at the same 
location as sample # 1, 4, 5 and 6 (N4180’, E5966’). Control # 2 was collected at old 
location (N4615’ E6070’) labeled B2 in 1994 report. 
2.1 Sample preparation 
For each P04-tailing mixture or control sample the sample amount was too much (>I0 
lb) to homogenize nicely. Therefore, a quarter method was used to select the 
representative sample until 2 pounds of sample was obtained. 
2.2 Slurry preparation 
For each sample, 40 g was weighed and then placed into a 400 ml plastic beaker, 200 ml 
of distilled water was added to the sample to obtain a 1 to 5 of solid to water ratio. The 
solid with the solution was stirred by hand for one minute, and settled for one hour to 
measure pH, Em, conductivity, temperature, acidity, phosphorus and zinc. In order to get 
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clear supernatant, from each beaker the water was decanted to a centrifuge tube and 
centrifuged at 1000 rpm for 10 minutes, and then those 7 parameters were determined, 
The slurries were then placed in a fridge at 7 “C for further measurement. After storage in 
the refrigerator for 112 days for the tailings and phosphate rock mixtures and 102 days 
for the two control samples , supernatant sample was again decanted and centrifuged at 
1000 rpm for 10 minutes to measure pH, Em, conductivity, temperature, acidity, 
phosphorus and zinc. For each sample, 15 ml of the supernatant was then filtered through 
a 0.45 urn filter paper and acidified with HNO, to get 1 % HNO, preserved filtered and 
acidified (FA) samples. The FA water samples were shipped to Saskatchewan Research 
Council Analytical Services for ICP-25 analyses. 
3.0 Results 
The chemistry of the slurries prepared from the tailings phosphate rock mixutres are 
presented comparing 1 hand 112 hours. The one hour reading represents the pore-water 
chemistry after the samples were collected from the field experiment, ie. after 10 days of 
exposure in the field. The next reading after 112 h is sample chemistry after about 3.5 
months, The results are presented in Table I. 
The pH increased consistently in all ratios and more phosphate with the lower ratios did 
not improve the pH in the pore water. The addition of phosphate clearly indicates in 
comparison to the control samples, that oxidation continues as the pH in the controls is 
dropping further as the tailings continue to react. The Em ( measured Eh) is reduced in 
the tailings with phosphate, but remains the same or is higher when tailings are continue 
to react. The conductivity generally increases with time, both in the phosphate mixtures 
and in the controls, although the controls produce the highest conductivities. Electrical 
conductivity is not a good indicator of the ongoing reactions, since the natural phosphate 
has a relatively high content of chloride, which will increase the conductivity. Acidity on the 
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other hand, again, similar to pH and Em shows the effect of the phosphate, particularly in 
comparison to the controls with no phosphate. Generally , the acidity remains the same 
in the presence of phosphate , but increases drastically in the controls. 
The questions if some of the phosphate is dissolved and would therefore be lost to the 
reactions is addressed with measurements made with the Taylor Kit. The Taylor kit 
determinations give only a relative concentration, as can be noted when compared to the 
112 days concentrations received from SRC. Both phosphate concentrations indicate, that 
phosphate was released to the pore-water, according to the Taylor Kit determinations and 
to the SRC determinations. However the tailings with added phosphate release only are 
marginally higher amount of phosphate. 
In Table 2 the effectiveness of the phosphate additions are evaluated , using the control 
value reported in Table 1 and comparing the SRC concentrations in the mixtures to those 
of the control, reporting a % removal against the control. The removal of the metals Zn , 
Cu, Cd and Al is very effective as expected. The results are presented graphically in 
Figures 1 to 5 including here the values of Fe. As the phosphate rock is expected to react 
with oxidizing iron and then to precipitate, it’s absence in the treated tailings mixutres isj 
expected. 
3.1 The laboratory PHITO mixtures. 
It was somewhat unfortunate, that the field experiment did not reflect the conditions 
of the laboratory experiment, since it did not include ratios lower than 10 and did not 
include either lime of sludge. However the laboratory experiment was also re-measured 
after storage, in more severe conditions at room temperature. The results are not 
summarized in detail. A brief assessment of the differences in the tailings to phosphate 
ratios indicates, that a ratio of 10 reacts similar to the field experiment. The laboratory 
tailings samples have a greater variety of acidities and have much higher acidities ranging 
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from 2000 mg/l to 3500 mg/l equivalent. It should also be noted, that the ratio of 1 to 100 
is not effective. A field experiment should be set up in the area of the Mucky ditch tailings 
with is representative of the undesirable tailings and ratios should be chosen in the ranges 
between 1 : 10 and I:100 phosphate tailings. 
3.2 Conclusion 
The experiments which are set up in the field should be expanded to the undesirable 
tailings areas, and the results of the present tailings mixtures with phosphate are very 
promising in reducing the loading from tailings pore water to the Buchans river. 
3.4 Neutralization potential of Long Harbor Phosphate rock 
To 20 g of Phosphate rock, 80 ml of sulphuric acid of two strength 0.01 N and 0.001 N 
were added. We determined pH, acidity , alkalinity, [P] and [Zn] over time. This 
experiment was set up on June 7t” 1999 and monitored until June 15’! The solutions were 
stored at room temperature and re-measured on November 1”’ for all parameters. The 
experiment was set up with three replicates. As the pH increased within 24 h to about 6.5 
while measuring 5 time intervals ( 10, 30 60 min 2 and 24h). These measurements will 
confirm the theoretical reaction rates as the phosphate does not dissolve to the same 
degree at higher pH values than at lower pH values. 
We then decanted the previous solution and we added again 80 ml. For the entire set we 
completed 5 cycles up to 400 ml. These results were summarized in Section 2 of the 
interim report: Characteristics of Long Habour Phosphate rock in acid environment. 
The initial supernatant of the first addition and the 5th decant cycle supernatant was 
send to SRC for chemical analysis. Less phosphorus is liberated in the higher pH 
solutions ie. pH 3 and distilled water, but is released liberally at lower pH range. If we 
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from 2000 mgll to 3500 mgll equivalent. It should also be noted, that the ratio of 1 to 100 
is not effective. A field experiment should be set up in the area of the Mucky ditch tailings 
with is representative of the undesirable tailings and ratios should be chosen in the ranges 
between 1 : 10 and I:100 phosphate tailings. 
3.2 Conclusion 
The experiments which are set up in the field should be expanded to the undesirable 
tailings areas, and the results of the present tailings mixtures with phosphate are very 
promising in reducing the loading from tailings pore water to the Buchans river. 
3.3 Neutralization potential of Long Harbor Phosphate rock 
To 20 g of Phosphate rock, 80 ml of sulphuric acid of two strength 0.01 N and 0.001 N 
were added. We determined pH, acidity , alkalinity, [P] and [Zn] over time. This 
experiment was set up on June 7’” 1999 and monitored until June IE?‘. The solutions were 
stored at room temperature and re-measured on November I”’ for all parameters. The 
experiment was set up with three replicates. As the pH increased within 24 h to about 6.5 
while measuring 5 time intervals ( 10, 30 60 min 2 and 24h). These measurements will 
confirm the theoretical reaction rates as the phosphate does not dissolve to the same 
degree at higher pH values than at lower pH values. 
We then decanted the previous solution and we added again 80 ml. For the entire set we 
completed 5 cycles up to 400 ml. These results were summarized in Section 2 of the 
interim report: Characteristics of Long Habour Phosphate rock in acid environment. 
The initial supernatant of the first addition and the 5th decant cycle supernatant was 
send to SRC for chemical analysis. Less phosphorus is liberated in the higher pH 
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solutions ie. pH 3 and distilled water, but is released liberally at lower pH range. If we 
want a hardpan to form through iron precipitation, the pH has to be low enough to release 
sufficient phosphorus for the reaction. In the attached table the results are presented, 
confirming the Hach Kit concentrations. The concentration of P are much lower in distilled 
and pH 3 solution, but orders of magnitude higher in the lower pH range. The analysis 
from SRC is attached in full. It is also evident, that no other metals are released from the 
phosphate rock. 
The November I*’ measurements are not summarized , as we consider the data set in 
progress. They are briefly described here. The pH of the 0.01 N sulphuric acid addition 
remained at pH 6.5 and for the lower strength sulphuric acid the pH remained at value of 
7.0. The phosphors concentration afler this time period is reduced in the supernatant to 
about 60 % from decant cycle 
3.4 Recommendation 
Once it is decided that the PHITO cover is to be applied to the Mucky ditch tailings area, 
and the recommended identifications of high and low zinc areas are carried out it would 
be prudent to: 
. Calculate how much alkalinity is released and how much phosphorus is released. 
This would allow us to substantiate that there is still remaining neutralization 
available and that phosphorus is still being released to heal any cracks developing 
in the hardpan. 
. Once these calculations have been made, we could continue with further decant 
cycles , possibly using stronger acid or pore-water from tailings extracts, in order to 
assess the interaction with metals after reduction of the main neutralization 
capacity. 
6 
Table 1: Chemistry of Slurries from Field PO,.Tailing Experiment, 1999 
II Conductivity Boojum SRC Boojum SRC PH Em (mv) (us/cm) Acidity (mg/l) PI PI WI m Sample PO4 : Tailing (w/l) (ms0 (mgll) (msN Name ratio 1 hour 112day 1 hour 112day 1 hour 112day 1 hour 112day 1 hour 112day 112day 1 hour 112day 112da: 
#I I:4 3.92 5.35 523 299 1680 2100 58.5 40.1 0.893 0.208 0.05 12.5 87.5 11 
#4 I:4 4.43 4.95 499 324 1595 2200 62.8 99.5 0.785 0.293 0.06 25 75 25 
#5 I:8 3.75 4.41 451 334 1864 2170 145.1 168.4 0.862 0.478 0.12 50 87.5 57 
#6 I:12 3.81 4.59 488 323 1739 2160 139.3 120.7 0.439 0.065 0.06 50 75 46 
:ontrol 1 Tailing only 3.22 2.81 476 456 1993 2910 312.5 668.8 0.254 0.127 0.02 75 75 130 
zontrol 2 Tailing only 
at 82 
2.67 2.92 462 560 2580 4800 1451.8 2739.4 0.743 0.262 0.03 250 187.5 610 
Table 2: Comparison of Slurry Chemistry for Field PO4-Tailing Experiment after Set Up for 112 Days, 1999 
DH Em (mv) Conductivity (us/cm) Acidity (mg/l) 
Sample r”4’ I I I 
Name 
tailing before after before after before after removal 
ratio PO” PO, Changes PO 
after 
Changes before PO, 
8 PO4 
PO Changes po 
PO4 
removal 
4 4 % 
#l I:4 2.61 5.35 2.54 456 299 -157 2910 2100 -810 668.8 40.1 -628.7 -94.0 
#4 1:4 2.81 4.95 2.14 456 324 -132 2910 2200 -710 668.8 99.5 -569.3 -85.1 
#5 1:8 2.81 4.41 1.6 456 334 -122 2910 2170 -740 668.8 168.4 -500.4 -74.8 
#6 1 : 12 2.81 4.59 1.78 456 323 -133 2910 2160 -750 668.8 120.7 -548.1 -82.0 
Pf-l‘l Boojum [P] (mg/i) Boojum [Zn] (mg/l) SRC [P] (mg/l) SRC [Zn] (mg/l) 
Sample - ” I I I 
Name tailing before after before after before after before 
Changes po 
after 
removal 
removal 
ratio 
PO, PO.4 
Changes po 
4 PO. 
Changes po 
4 PO4 4 PO4 % 
#l 1:4 0.127 0.208 0.081 75 07.5 12.5 0.02 0.05 0.03 130 11 -119 -91.5 
#4 1:4 0.127 0.293 0.166 75 75 0 0.02 0.06 0.04 130 25 -105 -80.8 
#5 1 :a 0.127 0.478 0.351 75 87.5 12.5 0.02 0.12 0.1 130 57 -73 -56.2 
it6 1:12 0.127 0.065 -0.062 75 75 0 0.02 0.06 0.04 130 46 -04 -64.6 
Sample 
Name 
po4: 
tailing 
ratio 
before 
PO4 
SRC [AI] (mg/l) SRC [Cd] (mg/l) SRC [Cu] (mg/l) 
after 
removal 
removal before after removal before after removal 
PO4 % PO4 PO4 
removal 
% % PO4 
removal 
% 
#l 1:4 45 0.64 -44.36 -98.6 0.33 0.029 -0.30 -91.2 10 0.029 -9.97 -99.7 
#4 I 1:4 r-,,~ I 5.3 ) -39.70 1 -88.2 1 0.33 1 0.061 1 -0.27 1 -81.5 1 10 1 0.066 1 -9.93 1 -99.3 1 
TFrT1.8 I 45 1 7.4 1 -37.60 I -83.6 1 0.33 1 0.091 I -0.24 1 -72.4 I 10 1 0.18 1 -9.82 1 -98.2 1 
#6 1:12 45 3.9 -41.10 -91.3 0.33 0.079 -0.25 -76.1 10 0.081 -9.92 -99.2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
Fig. I: pHand [Fe] in Slurries 
Before and After PO4 Addition for 112 Days 
Fig. 2: Acidity and [Zn] in Slurries 
Before and After PO4 Addition for 112 Days 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
Fig. 3: Em and Conductivity in Slurries 
Before and After PO4 Addition for 112 Days 
Fig. 4: [P] and [Cd] in Slurries 
Before and After PO4 Addition for 112 Days 
0.061 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
32 
24 
16 
8 
Fig. 5: [Cu] and [Al] in Slurries 
Before and After PO4 Addition for 112 Days 
T-l 
SRC [Cu] (mg/l) SRC [Al] (mgll) 
I 
10 45 
0.029 
0.066 5.3 
7.4 
0.081 
SRC Group: 99-5375 
SRCANALYTICAL 
101 Research Drive 
Saskatoon, Saskatchewan S7N 3R2 
(306) 933-6932 l-800-240-8808 
Fax: (306) 933-7922 
Boojum Research Limited 
468 Queen St. E., Suite 400 
Box 19 
Toronto, Ontario M5A lT7 
Attn: M. Shantry 
Date Samples Received: 19-Nov-99 Client P.O.: BR00942 
Analysis has been reviewed by: 
B&da Stanek 
Inorganics Supervisor 
. Test methods and data are validated by the laboratory's Quality 
Assurance Program. SRC Analytical is accredited by the Standards 
Council of Canada (SCC), in cooperation with the Canadian Association 
for Environmental Analytical Laboratories (CAEAL). Specific tests 
are listed in the scope of accreditation approved by the SCC. 
. Routine methods follow recognized procedures from sources such as: 
. Standard Methods for the Examination of Water and 
Wastewater APHA AWWA WEF 
. Environment Canada 
. US EPA 
. CANMET 
. Samples will be kept for 30 working days after the final report is 
sent. Please contact the lab if you have any special requirements. 
I2 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
1: 
I 
I 
I 
I 
I 
I 
I 
I- 
I 
SRC Group: 99-5375 
SRC ANALYTICAL. 
101 Research Drive 
Saskatoon, Saskatchewan S7N 3R2 
(306) 933-6932 l-800-240-8808 
Boojum Research Limited 
468 Queen St. E., Suite 400 
Box 19 
Toronto, Ontario M5A 
Ol-Dee-99 15:52 
Attn: M: Shantry 
Date Samples Received: 
SAMPLE CLIENT DESCRIPTION 
26313 #8231 #1 JUL 05/99 
26314 #8232 #4 JUL 05/99 
26315 tt8233 #5 JUL OS/99 
ANALYTE UNITS 26313 26314 26315 
INORGANICS 
moron, dissolved W/L 
phosphorus, dissolved q/L 
Silver, dissolved 
Aluminum, dissolved 
barium, dissolved 
Beryllium, dissolved 
calcium, dissolved 
Cadmium. dissolved 
Cobalt, dissolved 
Ch~OlTliUZl, dissolved 
copper < dissolved 
Iron, dissolved 
Potassium, dissolved 
Magnesium, dissolved 
manganese, dissolved 
Molybdenum, dissolved 
Sodium, dissolved 
Nickel, dissolved 
Lead, dissolved 
Silicon, dissolved 
Strontium, dissolved 
Titanium, dissolved 
Vanadium, dissolved 
Zinc, dissolved 
zirconium, dissolved 
W/L 
mg/I. 
w/l. 
K!/L 
mg/L 
W/L 
q/L 
q/L 
q/L 
T/L 
%7/L 
mg/l. 
mg/L 
mgn. 
W/L 
q/L 
W/L 
V/L 
W/L 
W/L 
mg/L 
n&L 
W/L 
0.013 
0.05 
<O.OOl 
0.64 
0.006 
<O.OOl 
580 
Cl. 029 
0.012 
co.oo1 
0.029 
0.009 
1.3 
32 
1.2 
0.023 
8.1 
0.020 
0.87 
14 
3.3 
0.004 
co.001 
11 
0.001 
0.048 
0.06 
<0.001 
5.3 
0.008 
0.001 
550 
0.061 
0.017 
0.001 
0.066 
0.015 
6.0 
23 
1.7 
0.033 
32 
0.036 
0.78 
37 
3.4 
0.002 
co.oo1 
25 
0.010 
0.026 
0.12 
<O.OOl 
7.4 
0.009 
co.oo1 
550 
0.091 
0.008 
co.oo1 
0.18 
0.062 
2.5 
23 
2.2 
0.053 
16 
0.038 
0.98 
37 
3.0 
<O.OOl 
co.oo1 
57 
0.005 
I3 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
SRC Group: 99-5375 
SRC ANALYTICAL, 
Boojum Research Limited 0 -Dee-99 15:52 
SAMPLE CLIENT DESCRIPTION 
26316 #8234 #b JUL 05/99 'WATER* c<q(M,d%d ) \ : 12 
26317 #8235 TAILINGS CONTROL #1 JUL 05/99 *WATER* &ytrn~\ -‘ti$ ";“"( 
26318 #8236 TAILINGS CONTROL #2 JUL 05/99 *WATER* Csti~itmti~~<x> mJiy &,I~ ,xf 82 
ANALYTE UNITS 
Silver, dissolved 
*1UOin-, dissolved 
barium, dissolved 
beryllium, dissolved 
calcium, dissolved 
cadmium, dissolved 
Cobalt, dissolved 
Chromium, dissolved 
copper, dissolved 
Iron, dissolved 
Potassium, dissolved 
magnesium, dissolved 
manganese, dissolved 
Molybdenum, dissolved 
Sodium, dissolved 
Nickel, dissolved 
Lead, dissolved 
Silicon, dissolved 
Strontium, dissolved 
Titanium, dissolved 
Vanadium, dissolved 
zinc, dissolved 
zirconium, dissolved 
INORGANICS 
m&!/l. 
W/L 
W/L 
W/L 
mg/l. 
q/L 
nKl/L 
W/L 
W/L 
W/L 
W/L 
mgh 
q/L 
W/L 
W/L 
W/L 
mg/L 
K!/L 
q/L 
u&l/L 
mgh 
W/L 
rnS/L 
W/L 
W/L 
26316 26317 26318 - 
0.031 
0.06 
<O.OOl 
3.9 
0.008 
co.oo1 
560 
0.079 
0.016 
<O.OOl 
0.081 
0.017 
3.5 
25 
2.1 
0.040 
20 
0.034 
0.81 
32 
3.3 
<O.OOl 
<O.OOl 
46 
<O.OOl 
co.002 
0.02 
0.015 
45 
0.006 
0.003 
540 
0.33 
0.024 
0.048 
10 
5.9 
0.4 
25 
3.2 
0.080 
1.4 
0.047 
1.9 
26 
1.0 
co.oo1 
0.003 
130 
0.003 
<0.002 
0.03 
CO.001 
51 
0.010 
0.003 
460 
2.2 
0.047 
0.91 
53 
370 
0.3 
49 
2.7 
0.12 
4.6 
0.080 
1.8 
60 
0.13 
co.001 
0.037 
610 
0.028 
"<": not detected at level stated above. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I L ,
U0699LH.WB3[7.881 Units: 
SAMPLE DATE 08-Jun-99 
c 
7831 
11311 
BUCHANS 
-ong Harbour 
PO4 Rock Er 
DH2C 
#I 
FP 
SAMPLE VOLUME 
ASSAYERS CODE 
SRC CODE 
SAMPLING LOC. 
Processing code 
* FIELD - 
Temp. (C) 
PH 
Cond. (umhos/cm) 
Eh (mv) 
** L A B *- 
Temp. (C) 
PH 
Cond. (umhos/cm) 
Eh (mv) 
Acidity (mg/l) 
Alkalinity (mg/l) 
ELEMENTS Ag 
Al 
B 
Ba 
Be 
Ca 
Cd 
co 
Cl 
CU 
Fe 
K 
Mg 
Mn 
Mo 
Na 
Ni 
F 
Pt 
S 
SI 
T 
L 
Zr 
21 
7.6 6.94 5.96 7.9 7.41 5.12 
7.E 
37.: 
-0.001 
0.2t 
0.011 
0.01; 
-0.001 
li 
0.00; 
-0.001 
0.001 
O.Olf 
0.1: 
1.1 
0.; 
0.0’ 
0.02’ 
2.! 
-0.00’ 
1.: 
-0.00: 
3.! 
0.05t 
0.00: 
O.OOJ 
0.04! 
-0.00’ 
rig/L 
08.Jun-99 
5 
7632 
11312 
BUCHANS 
Long Harbour 
PO4 Rock Ex 
PH 3 
#I 
FA 
6.2 
45.4 
-0.001 
0.034 
O.Ol? 
o.ooe 
-0.001 
36 
-0.001 
-0.001 
-0.001 
0.005 
0.005 
1.7 
1.; 
-0.001 
O.OOi 
-0.001 
0.61 
-0.00; 
3.r 
0.’ 
-0.001 
0.001 
-O.OO! 
-0.00’ 
;RC Group: 99-2467 
0%Jun-99) 14-Jun-99 
5 5 
7833 7834 
11313 11314 
BUCHANS BUCHANS 
Long Harbour Long Harbour 
PO4 Rock Ex PO4 Rock Ex 
PH 2 DH20 
#2 #l 
FAI FA 
--r 
50.7 1 4.4 
37.6 33.7 
-0.001 I -0.001 
0.032 0.26 
0.032 0.009 
0.006 0.009 
-0.001 -0.001 
210 15 
0.013 0.004 
-0.001 -0.001 
0.004 -0.001 
0.025 0.008 
0.003 0.097 
2.6 2 
4.7 0.5 
0.094 0.003 
0.032 -0.001 
14 1 
0.003 -0.001 
20 0.67 
-0.002 -0.002 
26 3.4 
0.51 0.044 
-0.001 0.002 
0.016 0.001 
0.044 0.011 
-0.002 -0.001 
14-Jun-99 14.Jun-99 
5 5 
7835 7836 
11315 11316 
BUCHANS BUCHANS 
.ong Harbour Long Harbour 
‘04 Rock Ex PO4 Rock Ex 
PH 3 PH 2 
#I #2 
FA FA 
5.7 
35.5 
-0.001 
0.069 
0.007 
0.007 
-0.001 
31 
-0.001 
-0.001 
-0.001 
O.OOE 
0.035 
1 
1.7 
-0.001 
O.OOf 
2.4 
-0.001 
0.5i 
-0.00; 
6.1 
0.08: 
-0.001 
0.00; 
-0.OOf 
-0.001 
86 
6.E 
-0.001 
2.3 
0.03E 
O.OOE 
-0.001 
19c 
o.ooi 
-0.001 
-0.001 
0.05: 
O.OOi 
3.5 
6.E 
0.2s 
0.02: 
2; 
o.ooi 
2: 
-0.00; 
41 
0.42 
-O.OOi 
0.011 
0.1’ 
0.00’ 
